Adaptation of a PAM-fluorometer for remote sensing of chlorophyll fluorescence.
The Laser-PAM described in this paper is an adaptation of the PAM 101 fluorometer (Heinz Walz, Effeltrich, Germany) designed for remote sensing and non-invasive laboratory measurements of chlorophyll fluorescence. It is based on a 5 mW laser diode, emitting at 638 nm, and a Fresnel lens coupled to the ED-101 detection unit. Due to these modifications, measurements can be performed at a distance ranging from 0.3 to 2 m. The ED-101 detection unit has been modified to perform simultaneous measurements of both modulated fluorescence and light reflected by the leaf. Reflected light showed a good estimation of the photosynthetically active radiation measured exactly at the same area as the fluorescence. A particular advantage of the Laser-PAM fluorometer is its suitability for remote measurements under field conditions. Simultaneous fluorescence and gas-exchange measurements, performed on grapevine leaves, are reported as an example of an application for the Laser-PAM.